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D. Remarks 

Amendments' to Specification . 

The Specification has been amended to address a typographical error. The chemical 
5 formula for ammonium hydroxide has been corrected from NH^OH to NH^OH, 

Rejection of Claims 1-3. 6-7. 9-13. 15-17 and 19-20 Under 35 U.S.C. S103fa), based on U.S. 
Patent No. 6.014.979 (Van Autrvve ei aL) in view of Applicants' Background Art (Background 
AtA further in view of U.S. Patent No, 5.660.640 (Laube\ U.S. Patent No. 6.352.081 (Lu et alX 
10 and U.S. Patent No, 5.391.275 (Mintz\ 

The rejection of claims 1-3, 6-7 and 9 will first be addressed. 

The invention of amended daim 1 is directed to a method that includes cleaning a plasxna 
reactor chamber part of a material redistributed thereon by a reactive plasma process by placing 
the chamber part in a redistributed material solvent for at least 6 hours. The method also 
15 includes cleaning the chamber part with a plasma that includes oxygen as a source gas. In 
addition, the chamber part may be ultrasonically cleaned. The redistributed material includes 
photoresist polymers and the solvent includes acetone. 

As is well known, to establish a prima facie case of obviousness, a rejection must meet 
three basic criteria. Firsts there must be some suggestion or motivation to modify a reference or 
20 combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior ail reference(s) must teach or suggest all claim limitations. 

The reference Van Autryve et al does not show or suggest '"placing a chamber part in a 
redistributed material solvent including acetone for at least six hours". This is apparently 
admitted by the rejection,* However, the remaining references are not believed to show or 
25 suggest such a limitation, either. 

Applicants' Background Art and the references Lauhe and Mintz never mention acetone. 
Accordingly, these references cannot show or suggest the limitations of claim 1. 

The remaining reference Lu et al shows a cleaning method that employs the ketone 
hexafluoropentanedione (hexafluoroacetylacetone or H+hfac). However, this chemical is not 
30 utilized as a solvent for photoresist polymers, but rather is used to remove oxidized copper 

' See the Office Action, dated 12/17/2003, Page 3, Lines 16-17. 

Rcspciwcto OJfficc Action - Pflgc 6 of 10 
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containing byproducts. ^ Thus, this reference does not show or suggest Applicants' claim 1 
limitations. 

Thus, because the combination of references does not show all limitations of claim 1 , this 
ground for rejection is traversed. 

S 

The rejection of claims 10-13 will now be addressed. 

The invention of amended claim 10 is directed to a method of cleaning a plasma reactor 
chamber part. The method includes plasma cleaning a chamber part of a material redistributed 
on the chamber part by a reactive plasma process, with a plasma having an etch selectivity 
10 between the chamber part and the redistributed material that is greater than 1:100. The method 
further includes cleaning the chamber part with an organic solvent of the redistributed material 
by placing the chamber part in the solvent of the redistributed material prior to the plasma 
cleaning . 

Thus, Applicants^ amended claim 10 includes an order to the cleaning method in which a 
15 chamber part is placed in an organic solvent and then plasma cleaned. 

As noted above in the comments for claims 1-3, 6-7 and 9, the rejection appears to admit 
that Fan Autryve et al does not show the placing of a chamber part in a solvent, and hence does 
not show placing a chamber part into an organic solvent prior to a plasma clean. However, the 
remaining references are not believed to show or suggest such a limitation, either. 
20 Applicants* Bacl^round Art does not describe the use of organic solvents. The reference 

Laude and Mintz appear to be silent as to organic solvents, and thus cannot show or suggest the 
above limitations. 

Tlie remaining reference Lu et aL teaches away from the order set forth in claim 10. In 
Lu et al a chamber is purposely subjected to an oxidation step, which can include a plasma of 
25 oxygen (Oa), Afterward, the chamber can be exposed to gaseous H+hfac. The need for this 
particular order is highly stressed in the reference. 

It is very important that the copper-containing byproducts be oxidized to Cu'"^ in 
order for them to react with, and be volatilized by, Hlifac during subsequent 



* SeeZt/ et aL, Col 11, Lines 4-11. 
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cleaning steps. ^ 

Thus, Lu et al appears to each ^sentially the opposite of Applicants* amended claim 10 
arrangement, in which a chamber part is cleaned in a solvent and then 5iibjected to a plasma 
5 clean. 

Thus, because the cited references do not show or suggest all limitations of claim 10, this 
ground for rejection is traversed. 

Additionally, Applicants note that the rejection set forth a particular interpretation of the 
texm ''selectivity**: 

10 

[I]t is noted that the claims recite only one low limitation for the selectivity and do 
not exclude selectivity being 2:100 or even 1000:100. It means that even the 
process wherein the part of the chambei' is preferentially etched by plasma 
compared to the contaminants is inside of the claims*'^ 

15 

Applicants respectfully disagree. Selectivity refers to relative etch rates. Thus, claim 1 recites 
relative etch rates between (chamber part): (redistributed material) of 1:100, Importantly, 
"selectivity" is determined according to the layer to be etched (in this case the redistributed 
material). Thus, a greater selectivity refers to a relatively greater etch rate for the laver to be 

20 etched . Applicants submit herewith Exhibit A to show this well understood meaning. 

It is noted, this understanding is understood and followed by Office Actions previously 
issued in the case^ Further, Applicants' Specification (as amended in the Response to Office 
Action of 3/13/2003) further supports this interpretation. 

For all of these reasons, it is believed that a prhna facie case of obviousness has not been 

25 established for these claims, and this ground for rejection is traversed. 

The rejection of claims 15-16 and 19-20. 

He invention of amended claim 15 is directed to a method of cleaning reactive plasma 
^Lu et al, Col. 10, Lines 58-62, 

* See the OfHce Action, dated 12/17/03, Page 3, Lmes 8-11, 

^ See the Oflfice Action, dated 12/06/2001 , Page 3, 6-^^ lines fiom the bottom of the page, and 
the Office Action, dated 7/2/2002, end of section 7. 
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chamber parts. The method includes applyitig an organic solvent to a surface of a chamber pait, 
oxygen plasma cleaning the chamber part, ultrasonically cleaning the chamber part after the 
oxygen plasma cleaning, and rinsing the chamber part with a liquid that evaporates at a lower 
temperature than water after the ultrasonic cleamnp > 
5 The rejection does not indicate where the references show the limitation of "rinsing of a 

chamber part that evaporates at a lower temperature than water after an ultrasonic cleaning", 
Accordingly^ a prima facie case of obviousness cannot have been established for amended claim 
15. 

For this reason alone, this ground for rejection is traversed. 

10 In addition, such a limitation is not believed to shown or suggested by the references. 

Van Autryve et aL teaches a "scrubbing*' with an acid or solvent.*^ But such a step is argued to 
correspond to Applicants' application of an organic solvent, and thus cannot show the separate 
step of an evaporative rinse following an ultrasonic cleaning. Further, in Van Autryve et aL the 
scrubbing is performed on the process chamber, and thus is not suggestive is a step following an 

IS ultrasonic clean. That is, to show Applicants' claim limitations the reference would have to be 
modified so that the entire apparatus is subjected to an ultrasonic cleaning. 

The Background Art and Lu et aL are silent as to ultrasonic deaning and/or any 
evaporative rinse. Thus, these references provide no further showing of suggestion regarding the 
above limitation. 

20 The reference Laube teaches ultrasonic cleaning in deionized water (DI). However, no 

evaporative rinse is shown or suggested, as the parts are rinsed in water, blown dry with nitrogen, 
and then baked.'' Similarly, Mintz teaches a DI ultrasonic clean, but such a step is followed by a 
nitrogen dry, and sputter etch clean, ^ 

Accdrdingly, because the cited reference does not appear to show all limitations of claun 

25 15, this ground for rejection is traversed. 

Applicants' have cancelled claim 17> as the Examiner fomd reinstatement of the claim 
improper. 



^ See Van Autryve etal. Col, U, Lines 12-15. 
' SeeLa«fee, FIG. 1, and Col. 5, Lines 50-67. 
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Claims 1,10 and 15 have been amended. Claims 2, 17 and 19 have been cancelled. 
The present claims 1, 3, 6-7, 9-13, 15-16 and 20 are believed to be in allowable form. It 
is respectfully requested that the application be forwarded for allowance and issue. 



10 Bradley T. Sako 

WALKER & SAKO, LLP 
300 South First Street 
Suite 235 

San Jose, CA 95113 
Td. 1-408-289-5314/5 



« SeeMintz, Col. 4, Lines 14-34. 
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Respectfully Submitted, 

Bradley T. Sako 

Attomey 

Reg. No. 37,923 
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EXHIBIT A 

Excerpts from 
VLSI Technology. Second Edition, Edited by S. M. Sze 



For Serial No.: 09/617,454 
Applicant(s): BRANCO et al. 
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206 VLSI TECHNOLOGY 

it involves the bending of electric field lines due to surface topography. This off- 
vertical field also has the effect of enhancing ion flux at feature edge^ and leads 
to trenching. Since trenching is a small effect 5%), it is often not noticed 
unless thick layers ai^ etched. Deep etching also enhances the mechanisms of ion 
reflection and field bending. 

5,4 OTHER PROPERTIES OF ETCH PROCESSES 

The size and profile of the final etched feature are the most important properties 
of an etching process* Other process properties, however, such as those discussed 
in the following secdons, also affect the value of a process and can determine if 
it is suitable for manufacturing integrated circuits* 



5.4.1 Selectivity 

The selectivity of a process is a measure of the etch rate of the layer to be 
etched relative to other material on the wafer surface. The selectivity is normally 
expressed simply as the rado of these two rates: 



Sab = "rr 



(21) 



where Ea is the etch rate of the layer to be etched and is the etch rate 
of a second material. The selectivity to die maskmg material and to the layer 
immediately undei* tlie layer to be etched are two important process parameters. 
The former usually determines the initial height of resist necessary to accurately 
Uansfer a pattern into a layer. For example, with a resist selectivity of 0.8, at 
least a 3750 A thick insist is necessary to mask a 3000 A layer. In practice, resist 
faceting and overetching demand an even thicker resist layer. The selectivity to 
tlic resist can also affect the final etched feature size if the mask does not have a 
perfectly vertical profile and if the resist etches isotropically. Problem 6 at the end 
of the chapter deals witli calculating this effect. Multilayer resist schemes that 
result in thick (1.0-2.0 /am), vertical masks minimize the need for high resist 
selectivity and allow longer overetches.^ 

Overetching is a teiin used to describe the common practice of submitting a 
layer to the etch process for a time longer than is necessary to just etch through 
the layer at one pait of a wafer. It is because of this overetch that the selectivity 
to the then exposed underlying layer is also important. Overetching is necessary 
because all etch processes have some degree of etch rate nonuniformity and many 
etching layers start with nonuniform thicknesses because of nonuniform deposition 
conditions and undeilying topography. 

Figure 18 shows how topography can affect the required selectivity of a 
process, This figuie illustrates the fabrication of an MOS tiansistor. Figure 18a 
shows the structure after the isolating field oxide is patterned, in this case by 
anisotiopically etching down to the substrate in transistor areas. The gate oxide is 
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